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(54) PICTURE PROCESSOR 

(57)Abstract: 

PURPOSE: To make the device compact by attaining 
the sufficiently fast processing speed when plotting the 
picture by using the shading technic and reducing the 
parts cost and the parts mounting area. 
CONSTITUTION: A write data controller 3 stores only 
the color data of the respective picture elements at the 
plotting start point and the plotting end point in the 
register of a register group 4 corresponding to the 
column address from a column address decoder 8. A 
color data shading arithmetic device 5 performs shading 
by linearly complementing the color data at the plotting 
start point and the color data of the plotting end point. 
The color data of the picture element which is shaded by 
the arithmetic device 5 is written successively in the 
corresponding register in the register group 4 by the write data controller 3. The data of the 
register group 4 are written in a memory cell array 1 1 by a max. amt. of 256 picture elements 
at the same time by a serial write controller 6. 
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Machine English Translation of JP07-234948 


♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] A maintenance means to be an image processing system containing the image storage 
element which memorizes the pixel data stream which has color information respectively, and to 
hold the color information on said pixel data stream, with the color information adjustable means 
which carries out adjustable [ of the color information of each pixel data specified among the 
color information on the pixel data stream held at said maintenance means ] in the direction set 
up beforehand one by one The image processing system characterized by having the write-in 
means which writes the color information by which adjustable was carried out with said color 
information adjustable means in said maintenance means, and a means to transmit the contents of 
said maintenance means to the memory cell which stores the color information on two or more 
pixel data streams, in said image storage element. 

[Claim 2] The image processing system according to claim 1 characterized by including a means 
to forbid the writing of the color information on the pixel data specified from the outside when 
writing the color information by which adjustable was carried out with said color information 
adjustable means by said write-in means in said maintenance means in said image storage 
element. 

[Claim 3] The image processing system according to claim 1 or 2 characterized by including a 
means to forbid the writing of the bit information specified from the outside among the bit 
information which constitutes said color information in case the color information by which 
adjustable was carried out with said color information adjustable means by said write-in means is 
written in said maintenance means in said image storage element. 

[Claim 4] said color information adjustable means - the color information on said specified pixel 
data - either of claim 1 to claims 3 characterized by to be constituted so that it may carry out 
adjustable [ of the color information of each pixel data between said drawing start point and said 
point ending / drawing ] one by one based on the color information on the pixel data used as the 
color information on pixel data and the point ending [ drawing ] which turns into a drawing start 
point inside - the image processing system of a publication. 

[Claim 5] A subtraction means to perform subtraction with the color information on the pixel 
data used as the color information on pixel data that said color information adjustable means 
serves as said drawing start point, and said point ending [ drawing ], The image processing 
system according to claim 4 characterized by consisting of a division means which does the 
division of the subtraction result of said subtraction means with the number of pixels between 
said drawing start point and said point ending [ drawing ], and an addition means to add the 
division result of said division means to the color information on ****** pixel data. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the semi-conductor image storage 
element used for equipment with the need of writing image data in a memory cell at a high speed 
about an image processing system. 
[0002] 

[Description of the Prior Art] Conventionally, in the field of computer graphics, in order to 
express an image with reality, the shading model is used. This shading model is a method which 
calculates in approximation whether objective each point is visible to what kind of color and 
brightness, when a body and the light source are in three-dimensions space. 
[0003] That is, when [ when the image becomes bright gradually ] becoming dark, when the 
color of an image becomes deep gradually, or when becoming thin, the technique of shading is 
used in order to express it. 

[0004] By the technique of this shading, it has calculated 1 pixel of thickness of the brightness of 
an image, or a darkness or a color at a time to image data, and that count is performed using 
software or external hardware. 

[0005] The count result of these software or external hardware has memorized every 1 pixel of 
color data of a pixel in the memory of an image storage element with the address determined to 
the timing of falling of a row-address strobe signal and a column address strobe signal. 
[0006] 

[Problem(s) to be Solved by the Invention] Although only the color data of the pixel which it is 
as a result of [ of the software which used the technique of shading, or external hardware ] count 
are memorized in the conventional image storage element mentioned above Software performs 
the above-mentioned count, and since great count cost starts the above-mentioned count in the 
case of the approach of memorizing the count result in memory, even if it accelerates the access 
rate of memory, in case an image is drawn using the technique of shading, sufficient processing 
speed cannot be obtained. 

[0007] Moreover, since great components cost and a large component-side product are required 
in order for external hardware to perform the above-mentioned count and to perform the above- 
mentioned count in the case of the approach of memorizing the count result in memory, it has 
been a serious failure at the time of these miniaturizing equipment. 

[0008] Then, it is in the purpose of this invention offering the image processing system which 
can cancel the above-mentioned trouble, can obtain sufficient processing speed in case an image 
is drawn using the technique of shading, can reduce components cost and a component-side 
product, and can enable the miniaturization of equipment. 
[0009] 

[Means for Solving the Problem] A maintenance means for the image processing system by this 
invention to be an image processing system containing the image storage element which 
memorizes the pixel data stream which has color information respectively, and to hold the color 
information on said pixel data stream, with the color information adjustable means which carries 
out adjustable [ of the color information of each pixel data specified among the color information 
on the pixel data stream held at said maintenance means ] in the direction set up beforehand one 
by one Said image storage element is equipped with the write-in means which writes the color 
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information by which adjustable was carried out with said color information adjustable means in 
said maintenance means, and a means to transmit the contents of said maintenance means to the 
memory cell which stores the color information on two or more pixel data streams. 
[0010] In case other image processing systems by this invention write the color information by 
which adjustable was carried out with said color information adjustable means by said write-in 
means in said maintenance means besides the above-mentioned configuration, they possess a 
means to forbid the writing of the color information on the pixel data specified from the outside, 
in said image storage element. 

[001 1] In case another image processing system by this invention writes the color information by 
which adjustable was carried out with said color information adjustable means by said write-in 
means in said maintenance means besides the above-mentioned configuration, it possesses a 
means to forbid the writing of the bit information specified from the outside among the bit 
information which constitutes said color information, in said image storage element. 
[0012] 

[Function] The good variate 0 fa****** pixel is computed from the difference of the color data 
of the pixel of the drawing start point specified among pixel data streams, and the color data of 
the pixel of the point ending [ drawing ], and the number of drawing pixels, and this good variate 
is added to the color data of the pixel of a drawing start point. 

[0013] The addition result is held to the register of the next door of the register with which the 
color data of the pixel of a drawing start point were held. Even the register which should hold the 
color data of the pixel of the point ending [ drawing ] performs this actuation repeatedly one by 
one. 

[0014] By this, since shading can be performed before transmitting the color data of each pixel to 
a memory cell, in case an image , is drawn using the technique of shading, sufficient processing 
speed can be obtained, components cost and a component-side product can be reduced, and the 
miniaturization of equipment can be enabled. 

[001 5] Moreover, the mask of the direction of a raster to the color data by which shading was 
carried out becomes possible by forbidding the writing of the color data of the pixel specified 
from the outside, in case a good variate is added to color data and it writes in a register, and the 
configuration control of color data by which shading was carried out is accelerated. 
[0016] Furthermore, MASUKUGA of the depth direction of the memory to the color data by 
which shading was carried out becomes possible by forbidding the writing of the bit information 
specified from the outside among the bit information which constitutes color data, in case a good 
variate is added to color data and it writes in a register, and control of the light and darkness to 
the whole color data by which shading was carried out etc. is accelerated. 
[0017] 

[Example] Next, one example of this invention is explained with reference to a drawing. 
[0018] Drawing 1 is the block diagram showing the configuration of one example of this 
invention. In drawing, the image storage element by one example of this invention An input 
output buffer 1 (Input/OutputBuffer), A counter (Counter) 2 and the light data controller 3 (Write 
Data Controller), The register group (Register) 4 and the color data shading computing element 5 
(Delta Value& Shade Color Calculator), The serial light controller 6 (Serial Write Controller), 
The light controller 7 (Write Controller), The column address recorder 8 (Column Decoder), An 
address buffer (Address Buffer) 9 and the row address decoder 10 (Law Decoder), The memory 
cell array 1 1 (Memory Cell Array), Serial access memory 12 (Serial Access Mem), The serial 
output buffer 13 (Serial Output Buffer), It consists of a light mask register (Write Mask Register) 
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14 and a light plane mask controller (Write Plane Mask Controller) 15. 
[0019] In this image storage element, the register group 4 consists of 256 registers (register 
number #0-#255) which hold the color data of 8 bit length respectively, and can hold the color 
data of 256 kinds of different 8 bit length. Here, the color data of each of 8 bit length express the 
color value of the range 0-255 which can be expressed for the sign-less integer of 1 byte. 
[0020] Moreover, the color data shading computing element 5 has the function which carries out 
shading of the color data of 256 kinds held at the register group 4 of different 8 bit length. 
[0021] When performing shading of color data using the above-mentioned image storage 
element, it is necessary to give the color data of the pixel of a drawing start point and the point 
ending [ drawing ] to two registers with which the arbitration between register number #0-#255 
in the register group 4 does not adjoin probably, respectively. 

[0022] then, the column address of the start point which writes in the color data of the pixel by 
which shading was carried out, and an ending point is decoded by the column address decoder 8, 
it outputs to the light data controller 3, and only a drawing start point and the color data of the 
pixel of each point ending [ drawing ] are stored in the register of the register group 4 
corresponding to those column addresses by the light data controller 3. 
[0023] The number of drawing pixels which performs this shading drawing is calculated and 
held with a counter 2 from the formula "-(column address of the point ending [ drawing ]) 
(column address of a drawing start point) 1 [ +]." 

[0024] The color data shading computing element 5 performs shading by carrying out the 
linearity complement of the color data of a drawing start point, and the color data of the point 
ending [ drawing ]. That is, the color data shading computing element 5 calculates the difference 
of the color data of a drawing start point, and the color data of the point ending [ drawing ], and 
calculates the value which divides the difference by the number of drawing pixels, and carries 
out sequential accumulation for every pixel. 

[0025] The color data shading computing element 5 performs shading by adding the calculated 
value to the color data 0 fa****** pixel one by one. The color data of the pixel by which 
shading was carried out with the color data shading computing element 5 are written in the 
register to which the register group 4 corresponds by the light data controller 3 one by one. 
[0026] If all the color data of the pixel which is going to perform shading drawing in the register 
group 4 are written in, the data of the register group 4 will be written in coincidence by a 
maximum of 256 pixels by the serial light controller 6 at the memory cell array 11. 
[0027] Here, the memory cell of 256 bit x512 consists of eight pieces, and, as for the memory 
cell array 1 1 , a column address is supplied to these eight memory cells of each from eight 
column address decoders 8, respectively. 

[0028] on the other hand, when the mask data of the direction of a raster are given to the data bus 
(not shown) connected to the input output buffer 1 with a drawing start point and the color data 
of each point ending [ drawing ], the writing to the register group 4 of the color data by which a 
mask is carried out with the mask data is forbidden. 

[0029] That is, when the color data of the pixel by which shading was carried out with the color 
data shading computing element 5 are written in the register to which the register group 4 
corresponds by the light data controller 3, the light data controller 3 forbids the writing to the 
register group 4 of the color data which correspond according to mask data, 
[0030] Therefore, only the color data by which a mask was not carried out with mask data will 
be transmitted to the memory cell array 1 1 from the register group 4. By this, the writing of color 
data by which shading was carried out in the direction of a raster of a display screen (not shown) 
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can be forbidden per pixel. 

[0031] moreover, when the mask data of the depth direction of memory are given to the data bus 
connected to the input output buffer 1 with a drawing start point and the color data of each point 
ending [ drawing ], the writing to the memory cell array 11 of the color data corresponding to the 
bit by which a mask is carried out with mask data among 8 bits which constitutes color data is 
forbidden. 

[0032] That is, the mask data inputted into the input output buffer 1 from the data bus are stored 
in the light mask register 14 from an input output buffer 1. The light plane mask controller 15 is 
forbidden from transmitting the color data of a bit which correspond among 8 bits which 
constitutes color data from the register group 4 to the memory cell array 1 1 based on the mask 
data currently stored in the light mask register 14, when the color data by which shading was 
carried out to the memory cell array 1 1 from the register group 4 are transmitted. By this, the 
writing of color data by which shading was carried out to the bit of the arbitration of the depth 
direction of the memory cell array 1 1 can be forbidden. 

[0033] Drawing 2 is the block diagram showing the configuration of the color data shading 
computing element 5 of drawing 1 . In drawing, the color data shading computing element 5 
consists of the 8-bit subtracter (8 bitsubber) 51, a 16-bit divider (16 bit divider) 52, a 16-bit data 
register (16 bit data register) 53, and a 16-bit adder (16 bit adder) 54. Here, the 16-bit data 
register 53 uses the interior as 8 bits of integer part, and 8 bits of fraction part. 
[0034] In case the color data shading computing element 5 carries out shading of the color data, 
it computes the difference of the color data for two points based on the color data and the number 
of drawing pixels of the pixel of two points (a drawing start point and point ending [ drawing ]) 
which were given from the register group 4. 

[0035] Namely, the 8-bit subtracter 51 computes the difference for these two points by 
lengthening the color data of a drawing start point from the color data of the point ending [ 
drawing ]. the difference for two points by which the 16-bit divider 52 was computed with the 8- 
bit subtracter 51 - the number of drawing pixels — dividing - the difference of the color data for 
two points ~ delta value is computed. 

[0036] it mentioned above - as - the difference of the color data for two points - delta value 
can be calculated in the formula "[(color data of the point ending [ drawing ]) - (color data of a 
drawing start point)] / the number of drawing pixels." the difference of the color data for these 
two points searched fof — delta value is held at the 16-bit data register 53. 
[0037] for determining the color data written in the memory cell array 1 1 of each pixel between a 
drawing start point and the point ending [ drawing ] — the 16-bit adder 54 — the color data of a 
drawing start point - the difference of the color data for two points ~ it carries out by adding 
delta value. 

[0038] namely, the difference held at the 16-bit data register 53 at the color data stored in this 
register #n when the color data of a drawing start point were stored in register #n — delta value is 
added with the 16-bit adder 54, and that value is written in register # (n+1) as color data of a 
pixel. 

[0039] moreover, the color data of register # (n+1) — difference ~ the color data held at the next 
register as delta value was added and the value was written in register # (n+2) as color data of a 
pixel - difference delta value is added and it writes in the register group 4 one by one by 
control of the light data controller 3. Here, 8 bits of integer part of the calculated color data are 
written in the register group 4. 

[0040] the write-in sequence of the color data calculated as mentioned above « < (register 
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number in which the color data of a drawing start point were stored) (register number in which 
the color data of the point ending [ drawing ] were stored) - it is -- a case - the register group 4 - 
- it becomes right order from the left. 

[0041] On the other hand, when it is > (register number in which the color data of a drawing start 
point were stored) (register number in which the color data of the point ending [ drawing ] were 
stored), the write-in sequence of color data serves as left order from the right of the register 
group 4. 

[0042] For example, when the color data by which shading was carried out are stored in register 
#29-#228 and set the color data of x and the point ending [ drawing ] to y for the color data of a 
drawing start point, x+ (x-y) / 200 are stored in register #30, and x+2 [(x-y) /200] is stored in 
register #3 1 , respectively. 

[0043] register #32-#227 [ henceforth, ] -- one by one - difference -- one by one, delta value [(x- 
y) /200] will accumulate and will be stored as the color data which ** value accumulated are 
stored and the color data y of the point ending [ drawing ] are stored in register #228. 
[0044] Therefore, the selector which chooses one side among the color data inputted into the 
color data shading computing element 5 from the register holding the addition result of the 16-bit 
adder 54, this register, and the outside is prepared, and you may make it add delta value to the 
addition result of the 1 6-bit adder 54 one by one. 

[0045] Thus, the hardware of the exterior for carrying out shading of the color data becomes 
unnecessary by performing shading of color data with the color data shading computing element 
5 formed in the interior of an image storage element. 

[0046] Therefore, in case an image is drawn using the technique of shading, sufficient processing 
speed can be obtained, components cost and a component-side product can be reduced, and the 
miniaturization of equipment can be enabled. 

[0047] Moreover, since the color data by which shading was carried out can be drawn in the 
direction of a raster by one memory access at coincidence, very high-speed shading drawing can 
be performed. 

[0048] Furthermore, since the mask of the direction of a raster over the color data by which 
shading was carried out, or the depth direction of memory can also be performed, the light and 
darkness to the arrangement of color data by which shading was carried out, or its whole color 
data etc. are controllable by this one memory access at a high speed. 
[0049] 

[Effect of the Invention] The writing [ as explained above, carry out adjustable / of the color 
information of each pixel data which was specified among pixel data streams according to the 
image processing system of this invention / in the direction set up beforehand one by one, and ] 
to a register By transmitting the color information on the pixel data written in this register to a 
memory cell In case an image is drawn using the technique of shading, sufficient processing 
speed can be obtained, and it is effective in the ability to reduce components cost and a 
component-side product, and enable the miniaturization of equipment. 

[0050] Moreover, in case the color information on the pixel data by which adjustable was carried 
out is written in a register according to other image processing systems of this invention, by 
forbidding the writing of the color information on the pixel data specified from the outside, the 
mask of the direction of a raster to the color information by which shading was carried out can be 
performed, and it is effective in the configuration control of color data by which shading was 
carried out being accelerable. 

[0051] Furthermore, by forbidding the writing of the bit information specified from the outside 
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among the bit information which constitutes color information in case the color information on 
the pixel data by which adjustable was carried out is written in a register according to another 
image processing system of this invention The mask of the depth direction of memory to the 
color information by which shading was carried out can be performed, and it is effective in 
control of the light and darkness to the whole color information by which shading was carried 
out etc. being accelerable. 


TECHNICAL FIELD 

[Industrial Application] Especially this invention relates to the semi-conductor image storage 
element used for equipment with the need of writing image data in a memory cell at a high speed 
about an image processing system. 


PRIOR ART 


[Description of the Prior Art] Conventionally, in the field of computer graphics, in order to 
express an image with reality, the shading model is used. This shading model is a method which 
calculates in approximation whether objective each point is visible to what kind of color and 
brightness, when a body and the light source are in three-dimensions space. 
[0003] That is, when [ when the image becomes bright gradually ] becoming dark, when the 
color of an image becomes deep, gradually, or when becoming thin, the technique of shading is 
used in order to express it. 

[0004] By the technique of this shading, it has calculated 1 pixel of thickness of the brightness of 
an image, or a darkness or a color at a time to image data, and that count is performed using 
software or external hardware. 

[0005] The count result of these software or external hardware has memorized every 1 pixel of 
color data of a pixel in the memory of an image storage element with the address determined to 
the timing of falling of a row-address strobe signal and a column address strobe signal. 


EFFECT OF THE INVENTION 


[Effect of the Invention] as explained above, according to the image processing system of this 
invention, carry out adjustable [ of the color information of each pixel data specified among pixel 
data streams ] in the direction set up beforehand one by one By transmitting the color 
information on the pixel data written in the register at writing and this register to a memory cell, 
in case an image is drawn using the technique of shading, sufficient processing speed can be 
obtained, and it is effective in the ability to reduce components cost and a component-side 
product, and enable the miniaturization of equipment. 

[0050] Moreover, in case the color information on the pixel data by which adjustable was carried 
out is written in a register according to other image processing systems of this invention, by 
forbidding the writing of the color information on the pixel data specified from the outside, the 
mask of the direction of a raster to the color information by which shading was carried out can be 
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performed, and it is effective in the configuration control of color data by which shading was 
carried out being accelerable. 

[0051] Furthermore, the thing for which the writing of the bit information specified from the 
outside among the bit information which constitutes color information is forbidden in case the 
color information on the pixel data by which adjustable was carried out is written in a register 
according to another image processing system of this invention, The mask of the depth direction 
of memory to the color information by which shading was carried out can be performed, and it is 
effective in control of the light and darkness to the whole color information by which shading 
was carried out etc. being accelerable. 


TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] Although only the color data of the pixel which it is 
as a result of [ of the software which used the technique of shading, or external hardware ] count 
are memorized in the conventional image storage element mentioned above Software performs 
the above-mentioned count, and since great count cost starts the above-mentioned count in the 
case of the approach of memorizing the count result in memory, even if it accelerates the access 
rate of memory, in case an image is drawn using the technique of shading, sufficient processing 
speed cannot be obtained. 

[0007] Moreover, since great components cost and a large component-side product are required 
in order for external hardware to perform the above-mentioned count and to perform the above- 
mentioned count in the case of the approach of memorizing the count result in memory, it has 
been a serious failure at the time of these miniaturizing equipment. 

[0008] Then, it is in the purpose of this invention offering the image processing system which 
can cancel the above-mentioned trouble, can obtain sufficient processing speed in case an image 
is drawn using the technique of shading, can reduce components cost and a component-side 
product, and can enable the miniaturization of equipment. 


MEANS 


[Means for Solving the Problem] A maintenance means for the image processing system by this 
invention to be an image processing system containing the image storage element which 
memorizes the pixel data stream which has color information respectively, and to hold the color 
information on said pixel data stream, with the color information adjustable means which carries 
out adjustable [ of the color information of each pixel data specified among the color information 
on the pixel data stream held at said maintenance means ] in the direction set up beforehand one 
by one Said image storage element is equipped with the write-in means which writes the color 
information by which adjustable was carried out with said color information adjustable means in 
said maintenance means, and a means to transmit the contents of said maintenance means to the 
memory cell which stores the color information on two or more pixel data streams. 
[0010] In case other image processing systems by this invention write the color information by 
which adjustable was carried out with said color information adjustable means by said write-in 
means in said maintenance means besides the above-mentioned configuration, they possess a 
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means to forbid the writing of the color information on the pixel data specified from the outside, 
in said image storage element. 

[001 1] In case another image processing system by this invention writes the color information by 
which adjustable was carried out with said color information adjustable means by said write-in 
means in said maintenance means besides the above-mentioned configuration, it possesses a 
means to forbid the writing of the bit information specified from the outside among the bit 
information which constitutes said color information, in said image storage element. 


OPERATION 

[Function] The good variate 0 fa****** pixel is computed from the difference of the color data 
of the pixel of the drawing start point specified among pixel data streams, and the color data of 
the pixel of the point ending [ drawing ], and the number of drawing pixels, and this good variate 
is added to the color data of the pixel of a drawing start point. 

[0013] The addition result is held to the register of the next door of the register with which the 
color data of the pixel of a drawing start point were held. Even the register which should hold the 
color data of the pixel of the point ending [ drawing ] performs this actuation repeatedly one by 
one. 

[0014] By this, since shading can be performed before transmitting the color data of each pixel to 
a memory cell, in case an image is drawn using the technique of shading, sufficient processing 
speed can be, obtained, components cost and a component-side product can be reduced, and the 
miniaturization of equipment can be enabled. 

[0015] Moreover, the mask of the direction of a raster to the color data by which shading was 
carried out becomes possible by forbidding the writing of the color data of the pixel specified 
from the outside, in case a good variate is added to color data and it writes in a register, and the 
configuration control of color data by which shading was carried out is accelerated. 
[0016] Furthermore, MASUKUGA of the depth direction of the memory to the color data by 
which shading was carried out becomes possible by forbidding the writing of the bit information 
specified from the outside among the bit information which constitutes color data, in case a good 
variate is added to color data and it writes in a register, and control of the light and darkness to 
the whole color data by which shading was carried out etc. is accelerated. 


EXAMPLE 


[Example] Next, one example of this invention is explained with reference to a drawing. 
[0018] DrawinR 1 is the block diagram showing the configuration of one example of this 
invention. In drawing, the image storage element by one example of this invention An input 
output buffer 1 (Input/OutputBuffer), A counter (Counter) 2 and the light data controller 3 (Write 
Data Controller), The register group (Register) 4 and the color data shading computing element 5 
(Delta Value& Shade Color Calculator), The serial light controller 6 (Serial Write Controller), 
The light controller 7 (Write Controller), The column address recorder 8 (Column Decoder), An 
address buffer (Address Buffer) 9 and the row address decoder 10 (Law Decoder), The memory 
cell array 1 1 (Memory Cell Array), Serial access memory 12 (Serial Access Mem), The serial 
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output buffer 13 (Serial Output Buffer), It consists of a light mask register (Write Mask Register) 
14 and a light plane mask controller (Write Plane Mask Controller) 15. 
[0019] In this image storage element, the register group 4 consists of 256 registers (register 
number #0-#255) which hold the color data of 8 bit length respectively, and can hold the color 
data of 256 kinds of different 8 bit length. Here, the color data of each of 8 bit length express the 
color value of the range 0-255 which can be expressed for the sign-less integer of 1 byte. 
[0020] Moreover, the color data shading computing element 5 has the function which carries out 
shading of the color data of 256 kinds held at the register group 4 of different 8 bit length. 
[0021] When performing shading of color data using the above-mentioned image storage 
element, it is necessary to give the color data of the pixel of a drawing start point and the point 
ending [ drawing ] to two registers with which the arbitration between register number #0-#255 
in the register group 4 does not adjoin probably, respectively. 

[0022] then, the column address of the start point which writes in the color data of the pixel by 
which shading was carried out, and an ending point is decoded by the column address decoder 8, 
it outputs to the light data controller 3, and only a drawing start point and the color data of the 
pixel of each point ending [ drawing ] are stored in the register of the register group 4 
corresponding to those column addresses by the light data controller 3. 
[0023] The number of drawing pixels which performs this shading drawing is calculated and 
held with a counter 2 from the formula "-(column address of the point ending [ drawing ]) 
(column address of a drawing start point) 1 [ +]." 

[0024] The color data shading computing element 5 performs shading by carrying out the 
linearity complement of the color data of a drawing start point, and the color data of the point 
ending [ drawing ]. That is, the color data shading computing element 5 calculates the difference 
of the color data of & drawing start point, and the color data of the point ending [ drawing ], and 
calculates the value which divides the difference by the number of drawing pixels, and carries 
out sequential accumulation for every pixel. 

[0025] The color data shading computing element 5 performs shading by adding the calculated 
value to the color data of a ****** pixel one by one. The color data of the pixel by which 
shading was carried out with the color data shading computing element 5 are written in the 
register to which the register group 4 corresponds by the light data controller 3 one by one. 
[0026] If all the color data of the pixel which is going to perform shading drawing in the register 
group 4 are written in, the data of the register group 4 will be written in coincidence by a 
maximum of 256 pixels by the serial light controller 6 at the memory cell array 1 1 . 
[0027] Here, the memory cell of 256 bit x512 consists of eight pieces, and, as for the memory 
cell array 1 1, a column address is supplied to these eight memory cells of each from eight 
column address decoders 8, respectively. 

[0028] on the other hand, when the mask data of the direction of a raster are given to the data bus 
(not shown) connected to the input output buffer 1 with a drawing start point and the color data 
of each point ending [ drawing ], the writing to the register group 4 of the color data by which a 
mask is carried out with the mask data is forbidden. 

[0029] That is, when the color data of the pixel by which shading was carried out with the color 
data shading computing element 5 are written in the register to which the register group 4 
corresponds by the light data controller 3, the light data controller 3 forbids the writing to the 
register group 4 of the color data which correspond according to mask data. 
[0030] Therefore, only the color data by which a mask was not carried out with mask data will 
be transmitted to the memory cell array 1 1 from the register group 4. By this, the writing of color 
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data by which shading was carried out in the direction of a raster of a display screen (not shown) 
can be forbidden per pixel. 

[0031] moreover, when the mask data of the depth direction of memory are given to the data bus 
connected to the input output buffer 1 with a drawing start point and the color data of each point 
ending [ drawing ], the writing to the memory cell array 1 1 of the color data corresponding to the 
bit by which a mask is carried out with mask data among 8 bits which constitutes color data is 
forbidden. 

[0032] That is, the mask data inputted into the input output buffer 1 from the data bus are stored 
in the light mask register 14 from an input output buffer 1. The light plane mask controller 15 is 
forbidden from transmitting the color data of a bit which correspond among 8 bits which 
constitutes color data from the register group 4 to the memory cell array 1 1 based on the mask 
data currently stored in the light mask register 14 5 when the color data by which shading was 
carried out to the memory cell array 1 1 from the register group 4 are transmitted. By this, the 
writing of color data by which shading was carried out to the bit of the arbitration of the depth 
direction of the memory cell array 1 1 can be forbidden. 

[0033] Drawing 2 is the block diagram showing the configuration of the color data shading 
computing element 5 of drawing 1 . In drawing, the color data shading computing element 5 
consists of the 8-bit subtracter (8 bitsubber) 51, a 16-bit divider (16 bit divider) 52, a 16-bit data 
register (16 bit data register) 53, and a 16-bit adder (16 bit adder) 54. Here, the 16-bit data 
register 53 uses the interior as 8 bits of integer part, and 8 bits of fraction part. 
[0034] In case the color data shading computing element 5 carries out shading of the color data, 
it computes the difference of the color data for two points based on the color data and the number 
of drawing pixels of the pixel of two points (a drawing start point and point ending [ drawing ]) 
which were given from the register group 4. 

[0035] Namely, the 8-bit subtracter 51 computes the difference for these two points by 
lengthening the color data of a drawing start point from the color data of the point ending [ 
drawing ]. the difference for two points by which the 16-bit divider 52 was computed with the 8- 
bit subtracter 51 - the number of drawing pixels - dividing - the difference of the color data for 
two points - delta value is computed. 

[0036] it mentioned above - as ~ the difference of the color data for two points ~ delta value 
can be calculated in the formula "[(color data of the point ending [ drawing ]) - (color data of a 
drawing start point)] / the number of drawing pixels." the difference of the color data for these 
two points searched for - delta value is held at the 16-bit data register 53. 
[0037] for determining the color data written in the memory cell array 1 1 of each pixel between a 
drawing start point and the point ending [ drawing ] - the 16-bit adder 54 - the color data of a 
drawing start point ~ the difference of the color data for two points - it carries out by adding 
delta value. 

[0038] namely, the difference held at the 16-bit data register 53 at the color data stored in this 
register #n when the color data of a drawing start point were stored in register #n « delta value is 
added with the 16-bit adder 54, and that value is written in register # (n+1) as color data of a 
pixel. 

[0039] moreover, the color data of register # (n+1) ~ difference - the color data held at the next 
register as delta value was added and the value was written in register # (n+2) as color data of a 
pixel - difference - delta value is added and it writes in the register group 4 one by one by 
control of the light data controller 3. Here, 8 bits of integer part of the calculated color data are 
written in the register group 4. 
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[0040] the write-in sequence of the color data calculated as mentioned above - < (register 
number in which the color data of a drawing start point were stored) (register number in which 
the color data of the point ending [ drawing ] were stored) -- it is - a case the register group 4 - 
- it becomes right order from the left. 

[0041] On the other hand, when it is > (register number in which the color data of a drawing start 
point were stored) (register number in which the color data of the point ending [ drawing ] were 
stored), the write-in sequence of color data serves as left order from the right of the register 
group 4. 

[0042] For example, when the color data by which shading was carried out are stored in register 
#29-#228 and set the color data of x and the point ending [ drawing ] to y for the color data of a 
drawing start point, x+ (x-y) / 200 are stored in register #30, and x+2 [(x-y) /20Q] is stored in 
register #31, respectively. 

[0043] register #32-#227 [ henceforth, ] -- one by one difference -- one by one, delta value [(x- 
y) /200] will accumulate and will be stored as the color data which ** value accumulated are 
stored and the color data y of the point ending [ drawing ] are stored in register #228. 
[0044] Therefore, the selector which chooses one side among the color data inputted into the 
color data shading computing element 5 from the register holding the addition result of the 16-bit 
adder 54, this register, and the outside is prepared, and you may make it add delta value to the 
addition result of the 1 6-bit adder 54 one by one. 

[0045] Thus, the hardware of the exterior for carrying out shading of the color data becomes 
unnecessary by performing shading of color data with the color data shading computing element 
5 formed in the interior of an image storage element. 

[0046] Therefore, in case an image is drawn using the technique of shading, sufficient processing 
speed can be obtained, components cost and a component-side product can be reduced, and the 
miniaturization of equipment can be enabled. 

[0047] Moreover, since the color data by which shading was carried out can be drawn in the 
direction of a raster by one memory access at coincidence, very high-speed shading drawing can 
be performed. 

[0048] Furthermore, since the mask of the direction of a raster over the color data by which 
shading was carried out, or the depth direction of memory can also be performed, the light and 
darkness to the arrangement of color data by which shading was carried out, or its whole color 
data etc. are controllable by this one memory access at a high speed. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram showing the configuration of one example of this invention. 
[Drawing 21 It is the block diagram showing the configuration of the color data shading 
computing element of drawing 1 . 
[Description of Notations] 

2 Counter 

3 Light Data Controller 

4 Register Group 

5 Color Data Shading Computing Element 

6 Serial Light Controller 
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7 Light Controller 

8 Column Address Decoder 
1 1 Memory Cell Array 

14 Light Mask Register 

15 Light Plane Mask Controller 

51 8-Bit Subtractor, 

52 16-Bit Divider 

53 16-Bit Data Register 

54 16-Bit Adder 


